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CLAIMS 



(57) [Claim(s)] 

[Claim 1 ) The evaluation approach of the skin which makes heterogeneity of the color tone of the skin an index which measures the 
color tone of the skin in instrumentation technology, and is characterized by computing the standard deviation in the measurement 
field of the skin of the color element evaluated by instrumentation-technology-measurement. 

[Claim 2] Said instrumentation-technology-measurement is the evaluation approach of the skin according to claim 1 characterized by 
dividing said measurement field into two or more partitions, and being carried out for every measurement partition. 
[Claim 3] The evaluation approach of the skin according to claim 1 or 2 characterized by the color element evaluated by said 
instrumcntation-technology-measurement being L* value, 

[Claim 4] The red in said pixel when the color element evaluated by said instrumentation-technology-measurement divides the RGB 
miagc of the skin into a pixel and divides the color specification of each pixel into red, green, and blue, green, the evaluation approach 
of the skin according to claim I characterized by being the brightness of each blue color. 

[Claim 5] The evaluation approach of the skin given in any 1 term of claims 1-3 characterized by being L* value in said pixel when 
the color element evaluated by said instrumentation-technology-measurement changing the RGB image of the skin into a L*a*b* 
image, and dividing this L*a*b* image into a pixel. 

[Claim 6] The evaluation approach of the skin given in any 1 term of claims 1-3 characterized by being L* value in said pixel when 
the color element evaluated by said instrumentation-technology-measurement changing the RGB image of the skin into a L*a*b* 
image, and dividing this L*a*b* image into a matrix. 

[Claim 7] The evaluation approach of the skin which makes heterogeneity of the low brightness field of the skin an index 
characterized by computing the area to the whole image of the low brightness field which measures the image of the skin in 
instrumentation technology and is formed of the pixel of ****** of the skin measured, or the coefficient of variation of a location. 
[Claim 8] The evaluation approach of the skin according to claim 7 which changes the RGB image of the skin into a L*a*b* image, 
changes this L*a*b* image into L* image, makes area of the field below the threshold set up about L* value in this L* image the area 
of said low brightness field, and is characterized by computing that coefficient of variation. 

[Claim 9] The evaluation approach of the skin according to claim 7 characterized by computing the coefficient of variation of the 
location of said low brightness field by changing the RGB image of the skin into a L*a*b* image, changing this L*a*b* image into L* 
image, carrying out BORONOI division processing of the field below the threshold set up about L* value in this L* image, and 
computing the coefficient of variation of the area of the obtained BORONOI polygon. 

[Claim 10] The evaluation approach of the skin which makes heterogeneity of the surface type voice of the skin an index which 

measures the surface type voice of the skin in instrumentation technology, and is characterized by the thing which is chosen from the 

coefficient of variation of spacing of the irregularity in the coefficient of variation of the magnitude of the irregularity in a skin front 

face, and a skin front face, and the coefficient of variation of the brightness of the image of the irregularity on the front face of the 

skin, and which compute either from instrumentation-technology-measurement at least. ^J ^Jf 

[Claim 1 1 ] Irradiate light from across and the light-and-darkness image by the irregularity of the front face of the skin is formed in the ill 

replica of the skin. In this light-and-darkness image, set up two or more straight lines, and change of the brightness on each straight 

line is expressed as a wave. Measure the displayed wave-like absolute value of the wave area for every cycle, and the average for B 

every wave of this absolute value is made into the magnitude of the irregularity on the front face of the skin on said straight line. The 

evaluation approach of the skin according to claim 1 0 characterized by computing the coefficient of variation as a coefficient of 

variation of the magnitude of the irregularity on said front face of the skin. 

[Claim 1 2] Irradiate light from across and the light-and-darkness image by the irregularity of the front face of the skin is formed in the 
replica of the skin. In this light-and-darkness image, set up two or more straight lines, and change of the brightness on each straight 
line is expressed as a wave. The evaluation approach of the skin according to claim 10 which measures the displayed wave-like 
wavelength for every cycle, makes the average for every wave of this wavelength spacing of the irregularity on the front face of the 
skin on said straight line, and is characterized by computing that coefficient of variation as a coefficient of variation of spacing of the 
irregularity on said front face of the skin. 

[Claim 1 3] In adiate light from across and the light-and-darkness image by the irregularity of the front face of the skin is formed in the 
replica of the skin. The color element which divided this light-and-darkness image into the matrix, and was evaluated in each divided \^ 
matrix is made into the brightness of the image of the irregularity on said front face of the skin in each matrix. The evaluation ~ 
approach of the skin according to claim 1 0 characterized by computing the coefficient of variation as a coefficient of variation of the 
brightness of the image of the irregularity on said front face of the skin. 

[Claim 14] The evaluation approach of the skin which makes an index heterogeneity in the homy layer of the skin which measures the 
homy layer of the skin in instrumentation technology, and is characterized by the thing of the coefficient of variation of keratin cell 
area, and the coefficient of variation of the melanin area in a keratin cell for which either is computed at least. 
[Claim 1 5] The evaluation approach of the skin given in any 1 term of claims 1-14 characterized by the skin being the face skin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the evaluation approach of the skin which makes heterogeneity of a beige colorimetry 
value an index in more detail about the evaluation approach of the skin which makes heterogeneity of the status value of the skin an 

index- 
[0002] 

[Description of the Prior Art] Anyone wishes obtaining the healthy beautiful skin earnestly. For this reason, many cosmetics are 
developed, or the cosmetics method has been devised. However, in order for these objects to demonstrate the effectiveness enough, it 
is required to perform those treatment corresponding to each skin. So, the technique of evaluating each one of skins exactly is 
becoming very important. 

[0003] The evaluation approach of various skins has been devised from such a standpoint. For example, the colorimetry of the flesh 
color is carried out, suntan of the skin is presumed or the approach of presuming the condition of the skin from the information on the 
configuration acquired from observation of a replica, the approach of measuring the rate of the turnover of a homy layer, etc. are 
mentioned. However, since intuitive decision of an observer serves as an important element, these need long-term mastery for 
evaluation, and anyone can perform them easily. Furthermore, it was also impossible for numerical size etc. to have estimated clearly 
and to have compared objective. Moreover, by the conventional evaluation approach, the average being used and evaluating measured 
value or an evaluation value using dispersion was not performed. 

[0004] The heterogeneity of the status value of the skin, and the function of the skin or the causal relation between physiology were 

not known at all. 

[0005] 

[Problem(s) to be Solved by the Invention] This invention is the object in which it succeeded in view of this situation, and let it be a 

technical problem to offer the approach that the skin can be evaluated objective and quantitatively easily. 

[0006] 

[Means for Solving the Problem] this invention persons found out causal relation between the beauty of the skin, and dispersion of the 
status value of the skin, as a result of coming research in piles about the beauty of the skin. Furthermore, as a result of repeating 
examination in a detail, it found out that dispersion in the status value of the skin became the important index by which the right and 
wrong of the physiology condition and gestalt condition of the skin and extent of aging are evaluated, and invention was completed. 
[0007] That is, this invention is the evaluation approach of the skin which makes heterogeneity of the condition of the skin an index. 
When the gestalt on the front face of the skin, a color tone, etc. are observed sensuously, it is evaluated like there being much 
pigmentation and being somber, but when it measures in device, clear evaluation cannot be performed in many cases. Visually, this 
invention person thought that uneven conditions, such as a color tone, would be evaluated to the machine having measured the average 
on the whole front face of the skin as this cause. And the assumption "the heterogeneity of a color tone increased in connection with 
aging" was built, and it groped for the approach of evaluating heterogeneity in instrumentation technology. Consequently, as shown 
below, the area of flesh color and a low brightness field or a location, skin surface type voice, and keratin cell area also found out that 
dispersion, such as melanin area in a keratin cell, correlated a comb with age. 

[0008] This invention is completed based on this knowledge. The evaluation approach of the skin of this invention makes 
heterogeneity of the condition of the skin an index. The heterogeneity of the condition of the skin can measure the surface image of the 
skin in instrumentation technology, and can measure it by computing dispersion in the measured value by the measurement part. As a 
parameter, as for a comb, the area of flesh color and a low brightness field or a location, skin surface type voice, and keratin cell area 
are also mentioned for the melanin area in a keratin cell, the condition of a homy layer, etc. 

[0009] Dispersion in the measured value about an amount can be evaluated by asking for standard deviation or coefficient of variation 
(standard deviation/x). Moreover, dispersion in the measured value about a location is computable with BORONOI division 
processing. About BORONOI division processing, it mentions later. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. As the skin which applies this invention, special 
limitation is not carried out to a part, for example, the face skin and the overarm inside sections, such as a cheek, are mentioned. 

Especially, a cheek is desirable. 

[00 1 1 ] As a parameter, as for a comb, the area of flesh color and a low brightness field or a location, skin surface type voice, and 
keratin cell area are also mentioned for the melanin area in a keratin cell, the condition of a homy layer, etc. Although measurement 
may measure these items independently and may evaluate them, the exact evaluation of it is attained by measuring two or more items, 
[001 2] Beige measurement can display the surface image of the skin by the color specification method of arbitration, and can be 
perfomied by evaluating the element of each color. Although it will not be restricted as the approach of color specification especially 
if the condition of the skin can be expressed, color coordinate systems, such as a display by a RGB display, the Munsell display, a 
L*a*b* display (JIS Z8729), a XYZ display, lightness, the hue, and saturation, are mentioned, for example. Specifically the surface 
image of the skin is picturized as a RGB (red, green, blue) image, color specification is divided into red, green, and blue about every 
pixel, and the approach of performing by evaluating the brightness of each color is mentioned. Furthermore, if it changes into a 
L*a*b* value from a RGB image and analyzes using the obtained L*a*b* image, it will become easy to apply an analysis result to 
other fields. Especially in evaluation of aging change, L* value is desirable in a L*a*b* value. 

[001 3] As an approach of measuring beige heterogeneity, the surface image of the skin is divided into a matrix, for example, one-side 
a 0. 1 -0.5mm matrix, and, specifically, the approach of computing beige dispersion in each matrix is mentioned. 
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[0014] The part with pigmentation has the big color difference especially to the surrounding skin. Such a part can be regarded as a low 
brightness field. The area of a low brightness field or dispersion of a location can also estimate the skm. Even if it faces the extract of a 
low brightness field, it is desirable to make the brightness about L* value (lightness index) into an index. 

[0015] Moreover, dispersion in the location of a low brightness field is computable with BORONOI division processmg. That is, 
perpendicular 2 bisectrix to the straight line which connects the center of gravity of two low brightness fields (particle) which adjoin m 
the surface image of the skin can be pulled, and distribution of the area of the field (BORONOI polygon) surrounded by that cause can 
investigate the heterogeneity of the location of a particle. 

[0016] The heterogeneity of skin surface type voice can also perform evaluation of the skin. For example, heterogeneity can be 
investigated by irradiating light from across at the replica of the skin by creating the light-and-darkness image of the surface 
irregularity of the skin, expressing as a wave the light and darkness on two or more straight lines set up on the image, and measunng 
the area of 1 cycle between each waves, or dispersion of wavelength. Moreover, heterogeneity can be investigated by irradiating light 
from across at the replica of the skin also by creating the light-and-darkness image of the surface irregularity of the skin, dividing this 
image into a matrix, and measuring dispersion in the light and darkness in each matrix. As this matrix, one-side a 0.005- i 0mm matrix 
is a 0.02- 1 mm matrix desirable still more preferably. 

[001 7] Furthermore, dispersion in keratin cell area or the melanin area in a keratin cell can also estimate the skin. Furthermore, the 
heterogeneity of the condition of a homy layer, such as the heterogeneity of exfoliation of the homy layer in tape stripping, can also 
estimate the skin. 

[0018] The relation between measured value (heterogeneity value) and age can perform a multiple regression analysis, and it can 
express by creating the multiple-regression type which makes each measured value an explanation variate. Beforehand, about two or 
more healthy people, it measures about the above parameters and asks for the relation between measured value and age. By applying 
the measured value about the measuring object to the obtained relational expression or the graph, it can evaluate [ of the measunng 
object ] whether it is younger than the age when the skin is actual, or it has aged. 

[0019] Next, the relation between the heterogeneity of the condition of the skin and age is explained in detail below, 
[0020] the 75 healthy women of 1 1-59 years old of analyses of the color tone of the skin by the analysis [1] color difference meter of 
the heterogeneity of <l> color tone - the field of 4x4cm2 of a gena - a spectrum - the color tone was measured using ******** (the 
Minolta spectrophotometer and Minolta Co.. Ltd.). Measurement divided said field into nine partitions, and was performed about each 
partition, and the average was calculated. The result about L* value is shown in drawing 1 . Consequently. L* value change 
accompanying aging was not found out. j j j ■ ■ 

[002 1 ] Next, dispersion in L* value in each partition, i.e., standard deviation, was searched for. and change of the standard deviation 
accompanying aging was investigated. A result is shown in drawing 2 . Consequently, the correlation of standard deviation and aging 
was accepted by less than 0.01 level of significance. Although not only L value but a* value and b* value were measured, change of 
the standard deviation accompanying aging was accepted only in L value. By the average, change was not accepted for L* value, a 
value, and b* value. In this way, the validity of said assumption was suggested. 

[0022] [2] In order to verify that the analysis, next the above-mentioned assumption of a color tone of the skin by the video image are 
right, the color tone of the skin was investigated in the microscopic field (lxlcm2) and the macroscopic field (4x4cm2). The video 
microscope system (the product made from Scala, VMS-IOOGS) was used for the microscopic field, and the video camera system (the 
Victor make, TIG- 1010) was used for the macroscopic field. 

[0023] (1 ) The image was digitized by dividing into about 240,000 pixel of 5 1 2x480 the image of a gena inputted from microscopic 
analysis video Microsystem of the color tone of the skin, dividing the color specification of each pixel into red, green, and blue (RGB), 
and expressing the brightness of each color with 256 gradation. The histogram of the brightness of each RGB of all the pixels of one 
image was computed, it asked for the standard deviation of brightness, and this was made into the heterogeneity value. 
[0024] However, when the application to the ease of carrying out of grasp of color change or other fields of the result obtained is 
considered, the expression with a L*a*b* value is needed. Therefore, it asked for the transformation (bottom type) for changing the 
brighmess of RGB into a L*a*b* value by the multiple regression analysis using the 325 color-standard beige color chart (color chart 
which covered all foundation method man-day book color lab flesh colors (L*45.6-85.9, a*0.5-26.1, b* 1.8-40.7)), this was included m 
image-analysis application software, and the RGB image was changed into the L*a*b* image. In several 1 formula, the correlation 
with an actual measurement points out correlation with the analysis result by the L*a*b* image, and the analysis result in RGB 
analysis. 

[0025] ^ n>.i>in 

[Equation 1] L* = 0.049R+0. 1 86G+0.089B+26.1 7(corre1ation with actual measurement r= 0.9988, P< 0.001) a* = 0.41 4R- 
0 483G+0. 101 B+0.486 (correlation [ ] with an actual measurement - r= 0.9032 -) P<0.001b* =-0.027R+0.918G-0.856B-f-0.71 1 
(correlation with actual measurement r= 0.8965, P< 0.001) [0026] The obtained L*a*b* image was divided into about 240,000 pixel of 
5 1 2x480 like the above, the histogram of the brightness of each pixel was computed, it asked for the standard deviation of bnghtness, 
and this was made into the heterogeneity value. 

[0027] About 75 persons' panelist from 1 1 years old to 59 years old, the image of a gena inputted from the video microscope system 
was changed into the L*a*b* image as mentioned above, the average and a heterogeneity value were computed, and correlation with 
aging was searched for. consequently ~ although the change accompanying aging in any average was not accepted about a L a b 
value - the heterogeneity value of L* value - aging - following - being significant (p< 0,05) - it increased and the validity of said 
assumption was supported. ... 
[0028] (2) As it was the macroscopic analysis above of the color tone of the skin, since the validity of the assumption in a microscopic 
field was shown, the validity of the assumption in a macroscopic field was verified next. ^ c ■ k 

[0029] Using the D65 light source which is the standard light source, 3000 luxs light was irradiated [ the upper part and ] from 45 right 
and left, the image was inputted into the video camera system with the CCD camera fi-om the distance of about 50cm. and a panelist s 
cheek front face was asked for the average of a L*a*b* value, and a standard deviation value (heterogeneity value), consequently - 
although the change accompanying aging in any average was not accepted about a L*a*b* value - the heterogeneity value of L* value 
- aging - following - being significant (p< 0.001) - it increased and the validity of said assumption was supported. 
[0030] [3] Size of the measurement field which is easy to catch the heterogeneity of examination of measurement area size, next the 
color lone of the skm was examined. It explains using the model which shows the concept of the inquiring method to drawing 3 - A 
moiety (24 pieces) is made into black among the grids of 8x6 (48) individual, it makes a moiety white, and drawin g 3 A arranges each 
to homogeneity. Each grid is equivalent to a pixel. On the other hand, drawin g 3 B arranges black and white to an ununiformity m the 
same gnd. When the histogram of brightness is calculated, also in arrangement [ which ], high brighmess is set to 24 and there is no 
difference of 24 low brightness among both. Here, if the grid of 2x2 (4) individual is matrixed as one matrix ( drawing _3 C and D), by 
drau ing 3 D, it will ununiformity-ize to simplifying a histogram in drawing 3 C. Thus, since how in which heterogeneity appears with 
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the size of a matrix differed, correlation with the size (number of dots for character on soft copy) of the measurement field of the skin 
and aging was investigated. i j u r 

[0031] Drawing 4 is the graphical representation to which the number of dots for character on soft copy was plotted on the axis of 
abscissa, and it plotted the correlation coefficient of the heterogeneity value of L* value, and aging on the axis of ordinate. Level of 
significance was also shown in coincidence. Void shows the value according [ black omission ] the value by the video camera system 
to a video microscope system. In addition, a video microscope system can measure the range of about 0.02-1 0mm, and a video camera 
system can measure the range to 0.2-40mm. 

[0032] About O.l-O.Smm, in especially the about 0.2mm number of dots for character on soft copy, correlation with aging and 

heterogeneity was high, and this result showed that it was easy to catch change of the heterogeneity accompanying aging, 

[0033] The analysis of the heterogeneity of <2> low brighmess field, next the heterogeneity of the low brightness field on the front 

face of the skin are explained. 

[ j ] When there was heterogeneity pigmentation of the area of a low brightness extract field, the skin was verified about the reason, 
although it was not visible to homogeneity. Since it had the big color difference especially to the surrounding skin, pigmentation 
thought that it was recognized as a clear field distinguished from others. Then, how to extract and quantify the field (particle) where 
the color difference differs from others by the approach shown below was considered. 

[0034] That is, the RGB image was captured by the video camera system, the field of 2 was set up 4x4cm, the L*a*b* screen was 
created using the L*a*b* transformation described previously, L* value screen was obtained further, and the shading compensation 
was performed in order to remove shading which comes from the spacial configuration of the face. Here, L* value screen was used 
because L* value was a leading color value which catches heterogeneity most. A threshold is set up about L* value, it divides into the 
pixel which has larger L* value than a threshold, and the pixel which has L* value below a threshold, and constant value which is 
different in each pixel is given and made binary. The field (a low brightness extract field or low brightness extract particle) formed of 
the pixel which has L* value below a threshold was detected, it asked for the coefficient of variation of the area of the obtained field, 
and relation with aging was analyzed. This coefficient of variation expresses the heterogeneity of low brightness area size. 
[0035] The analysis result about 75 persons' same panelist as the above is shown in drawing 5 . Said coefficient of variation was 
shown on the axis of ordinate, and age was shown on the axis of abscissa. From this result, it is understood that the heterogeneity of 
low brightness area size increases in connection with aging. The correlation coefficient of the heterogeneity of this low brightness area 
si/.e and aging was 0.705 (p< O.OOl). 

[0036] It is drawing 6 which used the above-mentioned result as the model Fig. 

[0037] [2] the heterogeneity of the location of a low brightness extract field - above - coloring matter - although it turned out that 
the area of a low brightness extract field called self-possessed size is an ununiformity, it is expected that not only the size of area but 
the location distribution condition [ heterogeneity ] is also an ununiformity. It is because it is thought that a chloasma is conspicuous 
because it carries out localization to the surroundings of an eye. 

[0038] Then, the BORONOl polygon was adopted as an approach for quantifying the location-heterogeneity (dispersion) of a low 
brightness extract field. That is, perpendicular 2 bisectrix to the straight line which connects the center of gravity of two adjoining 
particles was pulled, and distribution of the area of the field (BORONOl polygon) surrounded by that cause was made into the 
heterogeneity of the location of a particle. For example, drawinEi 7 shows BORONOl division processing (B) of 50 sunspots (A) 
distributed on the square, and, in (b), (c) arranges [ (a) ] a sunspot intensively according to Poisson distribution regularly 
mathematically, respectively. The coefficient of variation of the area of this BORONOl polygon is shown in drawing 8 . It is clear 
from this result that the heterogeneity of a location can be quantified. 

[0039] By the approach using the above-mentioned BORONOl division processing, the heterogeneity value (coefficient of variation of 
the area of a BORONOl polygon) of the location of the low brightness extract field (particle) of L* value in a gena was calculated, and 
relevance with age was examined. A result is shown in drawing 9 . Age was shovm for the heterogeneity value of an arrangement on 
an axis of ordinate on the axis of abscissa. It turned out that the heterogeneity of the location of the low brightness field (particle) 
extracted with L* value in connection with aging increases so that clearly from this result. 

[0040] In addition, after performing graphic form conversion which is the approach approximated comparatively by BORONOl and 
from which the whole surface makes the graphic form filled up with the expansion graphic form of each point, without expanding each 
point by the analogy and area lapping, analysis by the expanding method for asking for the coefficient of variation of the area of each 

point is also possible. 

[0041 ] Although the relation between the heterogeneity of the color tone of the skin and age was explained more than the relation of 
the instrumentation-technology-measured value and the feeling evaluation of** to <3> heterogeneity, the relation of the heterogeneity 
of a color tone and age by vision was investigated. 

|0t)42] 75 persons' panelist's cheek front face was covered with the mask which opened the tested part of 2 4x4cm, 3000 luxs light was 
irradiated [ the upper part and ] from 45 right and left at the tested part using the D65 light source which is the standard light source, 
and feeling evaluation of ** was performed with five persons' circuit tester about heterogeneity. Evaluation was observed from the 
distance of about 50cm, and the five-step evaluation by the comparison with the photograph applicable to the following evaluation 
value performed it. The correlation of each instrumentation-technology-measured value and the feeling evaluation value of** was 
searched for. 
[0043] (Valuation basis) 

clear ~ homogeneity : I ~ a little - homogeneity : 2 - a little ~ ununiformity : 3 - clear - ununiformity:4 -- remarkable - 
ununiformity : 5 [0044] A result is combined with the correlation coefficient of each aforementioned instrumentation-technology- 
measured value and age, and is shown in Table 1 . 
[0045] 
[Table!] 

Age Feeling evaluation value of** correlation coefficient Correlation coefficient 

— - a spectrum ~ the standard deviation of L* value measured by the colorimeter - 0.327 0.338 Standard deviation of L* value 

measured by video Microsystem 0.300 0.361 Standard deviation of L* value measured by the video camera system 0.464 0.598 The 
coefficient of variation of the low brightness extract field area of L* value image 0,705 0.819 Heterogeneity value of the low 
brightness extract region of value image 0.581 0.617 [0046] Each instrumentation-technology- 
measured value has a feeling evaluation value of**, and a correlation, and it turned out rather that that correlation coefficient is higher 
than a correlation coefficient with age so that cleariy from this table. In addition, the correlation coefficient of the feeling evaluation of 
and age was 0.89. 

[0047] As mentioned above, according to the approach of this invention, it is appropriate also as the evaluation approach of it not only 
can evaluating the heterogeneity of the color tone accompanying aging in instrumentation technology, but replacing it with vision 
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evaluation. 

[0048] Besides the color tone of the waveform analysis skin of the light-and-darkness image of the analysis [1] skin surface 
irregularity of the heterogeneity of the surface type voice of <4> skins, it considered that the surface type voice of the skin, for 
example, concavo-convex magnitude and the heterogeneity in distribution, had affected a feeling of **, and analysis about the 
heterogeneity of surface type voice was performed. Analysis was performed by [ as being the following ]. 
[0049] It created by the approach given [ the replica of the surface type voice of the measurement part of the face skin ] in the 
fragrance journal 21(10), 27, and ( 1 993). This replica was fixed to the sample base of a stereoscopic microscope, light was irradiated 
at the include angle of 30 degrees, the replica was rotated, and the shading image (lxlcm2) of two sheets at the time of performing an 
optical exposure from the 2-way of the direction (the direction of X) where shading of a leather slot is observed strongly, and a this 
and the direction (the direction of Y) which goes direct was captured to image-analysis equipment. 

[0050] On each image captured by image-analysis equipment, ten Rhine parallel to the direction of incidence of light was set up, 
change of the brightness on each Rhine was expressed as a wave, and the average of the wave-like heterogeneity value in ten Rhine 
was made into the measured value of one image. 

[005 1 ] Wave-like analysis was performed as follows. As shown in drawing 10 , if light is irradiated from across, a bright section and 
an umbra will be made to a replica. It inputs into image-analysis equipment by making this into an image, and change of an opium 
poppy with a rank and brightness is expressed for example, with 256 gradation as a wave as level of brightness. About each wave, the 
absolute value of a wave-like area for every cycle was calculated, the average was made into the granularity characteristic showing the 
magnitude of the irregularity on the front face of the skin, and the heterogeneity of concavo-convex magnitude was searched for from 
the fluctuation characteristic. Moreover, it asked for average trough spacing which expresses concavo-convex spacing from the 
average of wavelength, and asked for the magnitude of the heterogeneity of concavo-convex spacing from the coefficient of variation. 
That is, two and two heterogeneity values are acquired for the measured value about irregularity from one sample. 
[0052] As such measured value and a heterogeneity example value, the result measured about the youth (22 years old) and the middle- 
aged person (58 years old) is shown in Table 2. Here, the direction of X and the direction of Y are measured, respectively, the average 
of X Y is taken, and it is considering as the average of a replica. 
[0053] 
[Table 2] 
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58^ 




117.3 


369.4 




0.072 


0.146 




13.61 


28.11 




0.447 


0.842 



[0054] It turns out that middle-aged persons have large concavo-convex magnitude and concavo-convex spacing, those coefficient of 
variation also has it, and heterogeneity is stronger than a youth so that cleariy from this result. [ still larger ] 

[0055] The relation of the coefficient of variation of average trough spacing and age which were measured about 75 persons' panelist 
is shown in drawing.! ]. . It is clear from this drawing that the heterogeneity of skin surface type voice increases in connection with 
aging (being p< 0.001 correlation coefficient 0.672). Moreover, correlation with the coefficient of variation of average trough spacing 
and the feeling evaluation value of ** is shown in drawing 12 . These results showed that the coefficient of variation of average trough 
spacing showed correlation as strong beyond correlation with age as the feeling evaluation value of**, and the gestalt of the skin was 
participating in the feeling evaluation of **. 

[0056] [2] Make it be the same as that of the analysis above by the matrix method of the brightness of a skin surface irregularity 
image. The direction where the replica of the surface type voice of the measurement part of the face skin is created, it fixes to the 
sample base of a stereoscopic microscope, light is irradiated at the include angle of 30 degrees, a replica is rotated, and shading of a 
leather slot is observed strongly (the direction of X), The light-and-darkness image (1 xlcm2) of two sheets at the time of performing 
an optical exposure from the 2-way of this and the direction (the direction of Y) which goes direct was captured to image-analysis 
equipment. 

[0057] This image was matrixed like aforementioned <1> [3], the brightness within a matrix was equalized, and the coefficient of 
variation of brightness was computed about the whole image. Magnitude of a matrix was set to 0.024mm - 1 .0mm per side. The 
correlation coefficient of the coefficient of variation (heterogeneity value) of brightness and the feeling evaluation value of** and the 
correlation coefficient of the coefficient of variation of brightness and age are shown in drawing 13 for every magnitude of a matrix. 
The part above a straight line parallel to an axis of abscissa is a field which has significance by p(level of significance) < 0.001 among 
drawing. Although, as for the heterogeneity value, the correlation with the feeling evaluation value of ** became low from age when 
the number of dots for character on soft copy was set to about 1mm so that cleariy from this drawing, in the size not more than it, the 
heterogeneity value found that correlation was high for any of age and the feeling evaluation value of **. 
[0058] the relation between the heterogeneity of <5> skin color and the heterogeneity of skin surface type voice, and the feeling 
evaluation value of ** - since it nimed out that the heterogeneity of skin color and the heterogeneity of skin surface type voice 
correlate with the feeling evaluation value of ** as mentioned above, in order to know extent of an intervention of the skin 
heterogeneity to the feeling evaluation value of**, the multiple regression analysis was performed. The parameter used for analysis is 
as follows. In addition, 1 pixel is 0.024x0.024mm. 
[0059] 

[Table 3] (Parameter of skin color heterogeneity) 

1 . Standard Deviation of L* Value by Video Microscope, a* Value, and B* Value (Pixel Number: 1, 2, 5, 10, 20, 40) 

2. Standard Deviation 3. of L* Value by Video Camera System, a* Value, and B* Value ~ Spectrum - Coefficient of Variation 
[0060] of BORONOI Polygon Area of Coefficient-of- Variation 6. Low Brightness Extract Particle of Standard Deviation 5. Low 
Brightness Extract Granular Structure Product of Measured Value in Standard Deviation 4. Melanin Meter of L* Value by Colorimeter 
(MrNORUTATOSUPEKUTORO Photometer and Minolta Co., Ltd.), a* Value, and B* Value 
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[Table 4] {Parameter of skin surface type voice) 

2. GraSS Chaff^^^^^^^ 3. Average Trough Spacing (Sm). and Coefficient of Variation of Brightness by 

the Coefficient-of-Variation4. Matrix Method (Pixel Number: 1, 2, 5, 10, 20, 40) u * *u 

fOOf) 1 ] A simple correlation coefficient with the feeling evaluation value of ** is shown in Table 5 among each parameter about the 
standard deviation of L* value according [ gestalt / skin surface type voice ] to a video camera system about the coef!icient-of- 
variat.on- skin color heterogeneity of the coefHcient of variation of a granularity characteristic, and average trough spacing the 
coefficient of variation of a low brightness extract granular structure product, and the coefficient of vanation of the BORONOI 
polygon area of a low brightness extract particle. 
[0062] 

^''^^^l!-!] A parameter Feeling evaluation value of ** Significant difference A simple correlation coefficient 

The coefficient of variation of granularity characteristic 0.5654 p< 0.001 Coefficient of variation of average 

troueh spacing 0.6847 p< 0.001 Standard deviation of L* value by the video camera system 0.6058 p< 0.001 Coefficient of variation 
of a low brightness extract granular structure product 0.8193 p< 0.001 BORONOI polygon area of a low bnghtness extract particle 

Coefficient of variation 0.6172 p<0.001 [0063] The multiple-regression type of the feeling evaluation 

value of** (Y) and each parameter which were obtained by the multiple regression analysis is shown m several 2. Moreover, in order 
that each parameter might investigate how much it is participating in the feeling evaluation value of **, the standardization p^ial 
regression coefficient was computed (Table 6). It means that the intervention to the feeling evaluation value of is so large that this 
value is high. 
[0064] 

[Equation 2] Y= 0.00338X1+4.6146X2+1.4752X3+0.8891X4+0.6884X5-2.5451 [0065] 

A variable (explanation variate) Partial regression coefficient Standardization partial regression 

coefficient The coefficient of variation of granularity characteristic (XI) 0.00338 0.2076 Coefficient of 

variation of average trough spacing (X2) 4.6146 0.2394 Standard deviation of L* value by the video camera system (X3) 1.4752 

0 ^087 Coemcient of variation of a low brightness extract granular structure product (X4) 0.8891 0.3617 BORONOI polygon area of a 

low brightness extract particle Coefficient of variation {X5) 0.6884 0.23 1 8 T:;"""" ^^^^^^ T 

coefficient of multiple correlation which shows correlation with the feeling evaluation value of *♦**♦* computed by the above- 
mentioned multiple-regression type and the actual feeling evaluation value of ** shows 0.9048 (p< 0.001) and a very high value i is 
the five above-mentioned kinds of parameters, and the feeling evaluation value of** can be presumed enough. Moreover, the relation 
between the feeling evaluation value of ****** computed ft-om this multiple-regression type and the actual feeling evaluation value ot 
** is shown in drawing 14 . This drawing also shows that the feeling evaluation value of ** can be presumed in a high precision by the 
five above-mentioned kinds of parameters, next, the coefficient of variation (to 1 0 pixels) of the brightness according the parameter 
about skin surface type voice to a matrix method - it changed and the same analysis as the above was performed. [0067] which shows 
a parameter in Table 7 

A parameter Feeling evaluation value of** Significance A simple correlation coefficient — - 

_ - Coefficient of variation 0.5688 of the brightness by the matrix method (10 pixels) p< 0.001 Standard deviation of L 

value by the video camera system 0.6058 p< 0.001 Coefficient of variation of a low brightness extract granular structure product 

0 8193 p< O.OOl BORONOI polygon area of a low brightness extract particle Coefficient of vanation 0.6172 p<0.001 

[0068] The multiple-regression type of the feeling evaluation value of** (Y) and each parameter which were obtained by 

the multiple regression analysis is shown in several 3. Moreover, the standardization partial regression coefficient of each parameter 

was computed (Table 8). 

[0069] 

[Equation 3] Y= 1 1 .534X1 + 1 .4669X2+1 .2504X3+0.6883X4-1 .0137 [0070] 
TTable 81 

A variable (explanation variate) regression coefficient Standardization partial regression coefficient — -- 

- The coefficient of variation of the brightness by the matrix method (XI) 1 1.534 0.2420 Standard deviation of 

L* value by the video camera system (X2) 1 .4669 0.2071 Coefficient of variation of a low brightness extract granular 

product (X3) 1 .2504 0.5087 BORONOI polygon area of a low brightness extract particle Coefficient of variation (X4) 0.6883 0.225U-- 

1. [0071] The coefficient of multiple correlation which shows correlation with the feeling evaluation value ot 

****** computed by the above-mentioned multiple-regression type (several 3) and the actual feeling evaluation value of** was 
0 9048 (p< 0 001 ), and even if it changed the parameter about skin surface type voice to the coefficient of variation of the bnghmess 
bv the matrix method, it tumed out that the feeling evaluation value of ** can be presumed enough. Moreover, the relation between the 
feeling evaluation value of ****** computed from this multiple-regression type and the actual feeling evaluation value of ** is shown 
in drawing 1 5 . This drawing also shows that the feeling evaluation value of ** can be presumed in a high precision by the four above- 
mentioned kinds of parameters. . • i ■ 
[0072] The relation between the heterogeneity of the melanin in the heterogeneity [1] skin homy layer of the melamn m <6> skm 
keratin cell and a keratin cell next the heterogeneity of the melanin area in a skin homy layer, and aging was ^^.^^stigated. 
[007^] The sample of the skin homy layer of melanin area was created according to the approach of a publication to JP,6-82443,A. 
That is, the homy layer (keratin cell on the front face of the skin) was copied on the cellophane tape (tape stopping), and it stuck on 
the adhesives for vinyl which spread the side to which the cell of a tape has adhered to the slide glass, and theslide glass was 
immersed in ethanol and a xylene, adhesives were dissolved, and the tape was removed from the slide glass. Then, after the slide glass 
was immersed in distilled water, the Fontana Masson dyeing and a hematoxylin and eosin stain were performed, and the sample on a 
slide glass was enclosed by the balsam. , . *u • ♦ 
[0074] In order to capture the image of a keratin cell to image-analysis equipment through a microscope, to trace the penmeter ot a 
ceil with a digitizer and to leave only a melanin part from the slide sample acquired as mentioned above, binaiy-ized processing was 
performed. And keratin cell area and melanin area were measured and the melanin area in the unit area of a cell was computed 20 
cells were extracted from the sample of one sheet at random, and the heterogeneity value was calculated with the coefficient of 
variation between cells. ^ . , . . , , 
[0075] The relation between the average of an intracellular melanin area and age is shown in drawing _L6 , and the relation between the 
coefficient of variation of melanin area and age is shown in drawing 17 . Consequently, although the average of melanin area fell in 

htlp://\v\vw4,ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 7/25/2006 



JP,335 19583 [DETAILED DESCRlFTlUNj 



Page 6 ef 6 



connection with aging, it turned out that the coefficient of variation of melanin area increases in connection with aging. That is, it was 
checked that heterogeneity increases while the melanin area of a cell decreased with aging. • • c u 

[0076] the method of exfoliation of the homy layer [ set to the above-mentioned actuation and ] at the time of tape stnpping 5: - the 
very uniform 3:usual passage - 1 : when judged by viewing by the valuation basis of very uneven **, for 10-29 years old, 4.1 and 
30-49 years old were [ 2.8 or 50 or more years old of the average of an evaluation value ] 2.3. From this, by evaluating the 
heterogeneity of the condition of homy layers, such as the heterogeneity of exfoliation of a homy layer, shows that aging change and 
the skin condition of the skin can be evaluated. . . j ai i. u j • io 

[0077] p] The analysis of keratin cell area, next the relation between keratin cell area and age were investigated. Although drawing . 18 
showed the relation between the average of keratin cell area, and age, it was checked that the average of keratin cell area increases in 
connection with aging as reported also to reference (Plewig.G, J. Invest. Dermatol, 1970 and 54, 19-23). 

[0078] Moreover, the coefHcient of variation of keratin cell area and relation with age (1 1) were investigated. Consequently, change 
was accepted bordering on 32-33 years old. The result to 1 1 -32 years old is shown in drawing 19 , and the result to 33-59 years old is 
shown in drawing 20 . it is shown in these drawings ~ as - 32 years old - aging - ** - the coefficient of variation of keratm 

cell area decreased, and having increased conversely was admitted at the age of 33 or more. 

[Example] Although an example is given to below and this invention is explained, it is not necessary to say that this invention does not 
receive limitation in these examples at all, 

[Example 1 ] The skin by measuring the heterogeneity of the face skin was evaluated. It measured [ panelist / from 1 1 years old to 59 
years old / of 75 persons ] about the following item. 

[Tabic 9] 1. Standard Deviation of L* Value by Video Microscope, a* Value, and B* Value (Pixel Number: 1. 2, 5, 10, 20, 40) 

Standard Deviation of L* Value by Video Camera System, a* Value, and B* Value (Pixel Number: 1, 2, 5, 10, 20, 40) 
^ Spectrum - Coefficient of Variation (Pixel Number: I, 2, 5, 10, 20, 40) of Brightness by Coefficient-of-Variation 8. Matrix Method 
of Coefficient-of- Variation 6. Granularity Characteristic 7. Average Trough Spacing of Standard-Deviation 5. Low Brightness Extract 
Granular Structure Product of Measured Value in Standard-Deviation 4. Melanin Meter of L* Value by Colorimeter (Minolta 
Spectrophotometer and Minolta Co., Ltd.), a* Value, and B* Value, and BORONOI Polygon Area 
9. Coefficient-of-Variation 10. Keratin Intracellular Melanin Measured Value of Keratin Cell Area (Area, Number) 
[008'?] L* value (I pixel) by the video microscope among each parameter, and a spectrum - the multiple regression analysis was 
performed [ coefficient of variation / the standard deviation of L* value by the colorimeter, the standard deviation of L* value by the 
video camera system, the coefficient of variation of a low brighmess extract granular structure product, the coefficient of variation of 
the BORONOI polygon area of a low brightness extract particle, melanin area coefficient of vanation, and / of average trough 
spacing ] about relation with age. The simple correlation coefficient of each parameter and age is expressed to Table 10. 
[00S3] 

[Tabic 10] . 

An explanation variate A simple correlation coefficient with age A significant difference 

L* value by video microscope Standard deviation (1 pixel) 0.2694 p< 0.001 Standard deviation of L* value by the 

spectrometry meter 0.3272 p< 0.001 Standard deviation of L* value by the video camera system 0.471 8 p< 0.001 Coefficient of 
variation of a low brightness extract granular structure product 0.7052 p< 0.001 BORONOI polygon area of a low bnghtness extract 
particle Coefficient of variation 0.5810 p< 0.001 Melanin area coefficient of variation Coefficient of vanation of 0.2792p<0.001 

average trough spacing 0.6719 p<0.001 [0084] The multiple-regression type of the age (Y) and the 

explanation variate which were obtained by the multiple regression analysis is shown in several 4. Moreover, the standardization 

partial regression coefficient computed about each parameter is shown in Table 11. 

[0085] 

[Equation 4] ^ 

Y= 0.7767X1+3.8140X2+1 1.902X3+5.6872X4+10.265X5+9.4348X6+87.837X7-46.003 [0086] 

[Table 11] . . i • «r • ♦ 

An explanation variate Partial regression coefficient Standardization partial regression coemcient 

- L* value by video microscope Standard deviation (1 pixel) (XI) 0.7767 0.0100 Standard deviation of L* 

value by the spectrometry meter (X2) 3.8140 0.0797 Standard deviation of L* value by the video camera system (X3) 1 1.902 0.1391 
Coefficient of variation 5.6872 of a low brightness extract granular structure product (X4) 0.1915 BORONOI polygon area of a low 
brightness extract particle Coefficient of variation 10.265 (X5) 0.2861 Melanin area coefficient of vanation (X6) 9.43480.1231 

Coefficient of variation of average trough spacing (X7) 87.837 0.3773 [0087] It tums out that 0.8267 (p< 

0 001 ) the measured value it is high and concerning the heterogeneity of the skin, and age correlate the coefficient of multiple 
correlation which shows correlation with the estimated age computed by the above-mentioned multiple-regression type (several 4) and 
actual age. Moreover, the relation between the computed estimated age and actual age is shown in drawing 21 . It is clear also from 
this drawing that an estimated age and actual age correlate. Therefore, it can evaluate whether the condition of the skin has aged about 
the individual compared with actual age, or there is few extent of aging. 
[0088] 

[Effect of the Invention] According to the evaluation approach of this invention, the skin can be easily evaluated objective and 
quantitatively using the measurement value which shows the condition of the skin. 



[Translation done.] 



htlp :.V\\^vw4 . i pd 1 . nci pi . go.jp/cgi-bin/tran_web_cgi_ejj e 7/25/2006 



JP,335 19583 [DESCRIPTION OF DRAWINGS] 



Page 1 uf 1 



« NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



! This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1 n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the relation between the average of L* value of a gena, and age. 
IDrawing 2] Drawing showing the relation between the standard deviation of L* value of a gena, and age. 

Drawing 3 1 The conceptual diagram showing the method of examining the heterogeneity by matrixing of a measurement field. 

Drawing 4] Drawing showing the relation between the number of dots for character on soft copy of a measurement field, and age. 
[Drawing 5] Drawing showing the relation between the coefficient of variation of the low brightness extract granular structure product 
of L* value screen, and age. ^ , . . , u ^ 

I DraN\ ino 61 The conceptual diagram showing the relation between the heterogeneity of a low bnghtness extract field and age. 
[Drawing 7 1 The conceptual diagram showing the BORONOI division processing for quantifying the heterogeneity of the location of a 
low brightness extract field. r- u u 

\Dy,^^^ ing 8] Drawing showing the coefficient of variation of the BORONOI polygon of the low bnghtness extract field shown m 

|!>axv ing 9] Drawing showing the relation of the heterogeneity value of the location of the low brightness extract particle of L* value 

and age in a gena. . l i- u* i, 

[Drawing 1 0] The conceptual diagram showing how to change the surface type voice of the skin into the wave by light and darkness. 
I Drawinu 1 1 1 Drawing showing the relation between the coefficient of variation of average trough spacing, and age. 
IDrawini 1 2] Drawing showing the relation between the coefficient of variation of average trough spacing, and the feeling evaluation 
value of ** of the skin. u i • *u <• r 

[Drawinsf 1 3] Drawing showing correlation with the coefficient of variation of the brightness on the front face of the skin, the feeling 
evaluation value of ** of the skin, and age, and relation with the number of dots for character on soft copy. 

I Drawing 1 4 1 Drawing showing the relation between the feeling evaluation value of ****** by the approach of this invention, and the 
actual feeling evaluation value of **. j ^.u 

IDrawing 151 Drawing showing the relation between the feeling evaluation value of ****** by the approach of this invention, and the 
actual feeling evaluation value of **. 

I Drawing 1 61 Drawing showing the relation between the average of intracellular melanin area, and age. 

IDrawinu 1 7| Drawing showing the relation between the coefficient of variation of intracellular melanin area, and age. 

I Drawing 1 8 1 Drawing showing the relation between the average of keratin cell area, and age. 

[Drawini 1 9] Drawing showing the relation between the coefficient of variation of keratin cell area, and age (1 1-32 years o d). 
IDrawina 20| Drawing showing the relation between the coefficient of variation of keratin cell area, and age (33-59 years old). 
[Drawing 2 1 ] Drawing showing the relation between the age presumed by the approach of this invention, and actual age. 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR £XHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



